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(54) METHOD FOR IMPROVING HOLOGRAPHIC WRITING BY USING BEAM APODIZATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
generating a reference beam having uniform intensity in 
a part outside of the central 60% of the power by 
allowing the incident reference beam for a holographic 
writing medium to be subjected to apodization. 
SOLUTION: The method for allowing the incident 
reference beam for a holographic writing medium to be 
subjected to apodization includes a process of allowing 
the incident reference beam to enter an apodizer and a 
process of generating a modified reference beam having 
a substantially uniform intensity profile on a region of 
the holographic writing medium. The axis of the incident 
reference beam is inclined from the normal line at a 
point in the region. The region contains an overlapped 
area of the modified reference beam and an object 
beam. 
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^micyy y hrj:w-mm»-c^h. mn^m i icsm<o 

Ci»S5^8] f«iBTd<^^'-<-'f-»eav;;^i/^:^tf. 
fS*3j 1 {c^©:^s. 

-f >i^;^7^A>&^tf. if^icra 1 tcfB*g©:^jS„ 
[if:^:^ 1 0 ] m^t-ni/y y -< y i'^^ii^iSft 

<^i«<*-c*s> if*^ 1 (ciBig©:^. 

Cii^]i 1 1 ] wmt^n^yy -1 -J ^?a:^JA^^i^*© 
u-f y-ib (Ra 0 • ) »7x 1 0" ' cm" ' ^mn 
fg*^i 0 K:iBt8©:^rS, 

[fS^ 1 2 ] Sflia^i^P ^yy -i -j f «frii*i®^© 
/f 5«2 0 0 /LtmJ:0 ^>il< , An»3x 1 0" * «± 
r-**. iS*3ii 0 k:iB*B©:)^j£. 

[^*^133 A*f»|lt^-A43j:CX*a4/^7^ 

» # jA T d< X-r S T ^ -Y 1f - * ii^ S 

T 5^ >r -feV 3 > X 7^ A, 

[ 1 4 ] Bt(iBA«»i f - A ©:)!£iS*j J; •:f 
i^xi' H:^-A©^fe®*$6«:iiilS. g»*^l StCSB 
|g©T^3^'r-feVe^a >i^X^Ao 

[it^l5] SuiBjJ-r^i^xi' hf-Aiil^^b^n 
/cf»«*^^f. B?iaA«s«i^-Att*^p©f-A-e 

A. 
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[19^16] suiBT!j<^-rif"«e^vxi7^^ 

tJ. 3{CiBt6©TjJ<^<'-r-fe'-fS^3>5^X7"A, 

're^3>'>;^T-A*^tr. if*:Sl 3«:ffil8©rsf<i^'f 

[S^^IS] T!i<a^-/42'fi'a>'>;^7^A©T5j<f 

®iKd^pi^77 ^ y i'»#jA^^iif*if©Mam^6n 
fcM<i:©ra©®Myp 7 T -f ^uM^^Tfe^gf-r -sxs 
10 ^-a^L. Kr5j<5^-fi2-ri^3>i/;^7"A». kt^^ 

[fi^ 1 9 ] miiyemimx.mitiy^ h y 
^^S-^^tc J: o rtf tons . it*^ 1 8 cciatg©:^^. 

3 6 tc-a^TS . if 1 8 tciatg©:frft. 

CitjJ?ra2 1] T!t;:J^'('42-1'i>'a>->X7-A©r>i<:S^' 

[fft*^ 2 2 ] H«ia?*S:7'P :7 T -f ;UM^%#iM-r 
tciatt©:^rjS, 

Cif^2 3] T>l<:y'-('-!f-ajl^?:i^JSTSXg* 

^^jca^-r-s. tf*ra2 itcfB®©:^^. 

C^B3©i¥iNflAj:|jiB^] 
30 [0 00 1 ] {KjSffllS) 3fai{«. 2 00 1^6^8 0 
icmm$il.tc, TMETHOD FOR IMPROV 
ED HOLOGRAPHIC RECORDING 
USING BEAM APOD I Z AT I ON J it* 
5^?^ h>il/©<SHJI|R2^yT;l'»#^6 0/2 9 6. 4 4 

[0 00 2] 

[«W©«|-rS0?JI5;»SF] t-A©TsH^^-< 

40 i^XT^A (HDSS) ©/cA©am:)^a{CM^S. J: 
*)S^aBfc«. *^Bj«. t-u^yy 4 'J i^nEmmi^<Dm. 

[0 003] 

[Sf*©^^] *ni/^7 ^ ^'f-ii^i^mt^Wi 

g(J©»^lt^-Ar:i-->'^'-^•:;7'■r■5„ :ttMS«JiC«. 
^v'x^ h t-AfeJ:OCS*>t'-A(Cj;-,T^$nfc 
Tg^^N-3r->3&s, «|«j©llS^©«:^J5«^%^|Si3-jf. 
50 -ero^rH. fi[tB*nd^-7A*s?i6n-s. ^-nifyy i v 
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^(DrnmiiC-oi^^ZU. David M. Peppe 
r 6K:<t:-5 rXhePhotorefractive 
EffectJ (Scientific Americ 
an. 19-90fpl0;g. 6 2~7 tCfffi^S 

f£m^^(Dmim^mm°jmfj:mm'cm.'it:$ii^ c i tc lo 
[0004] ^;tg»r^5a*tt. ^soaao^gcfJtc^ 

[0005] sJ^ay^ A«. f^-^^rHiXjnOfiiag'CtS 

(cJ:-3rff e.ti5jpi,^.iL/T«. < 1 0' ' n-f 
«:1 OO-r-Ti'P-fe^^KJJiTO^g-CjlJRTStg^^s 

[0 00 6] *D^^A»-'S^r-> i 

ns) ©si^-c*»5. ^:n6>©-'^•d'->». memm 

(LSM) ttJ^Cfcl^r 2-OOU— tff-A*5T^L^>o 
fcitfc^^^Sn^o ,@7fe14«f4 (LSM) (D^^F^m± 
«. •€-©f*igPtC*jt>-C2-:>©u--;ftf-A*STatL*-o 

^Ad:7=^;^r^u-< ^Sf'^J^^/u-f <LC 

D) iaffi) ±tC. ^^T^-^f -;- h^rtto^OiLTt* 
r diOHFfll^a^cIE:^^^©/^ ^ - > i L -cm.-t'SLm:i)^Sy 
•5. C©i'OX'7- K>'SX;l't^©>'S:>-> (C 

c:©u— tfb'-A?:b>xjcj:-:,r»m3-&-r. tr-A 
(fi-^l^-AiL-CttP>n^) ^^th. c©ft-^b- 
-A36ig0©l^-A (Cn»«mtr-A<»:li?«n^>) ittJ 
^^i. f'-5'©'>s-J^©*Pii^-7A*SLSM«tiK:^l5S 
3ns. aJitf-A»nU^- h-rSC<!:*ipJtgr& 50 
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•5, -r^ct?^. »^f-A©«^«{4tBi5i«Bt. ^u;^ 

h (crest) *5j:C)>*h57 (trough) 55 
ftU/ctm-C (in lockstep) ^B^ajfT 

S, c©<J:^Aj:jg«. ^SiS^iL/rtoenrt^So m-^ 

t*- A*i J: xmm f - A*53^*D o i ^ tc^^ 3 n/c^ 
L s M(c*j<,»rw*4©ss**©^ai bx.mm.t: 

[0 00 7 ] ^^'^©»ifji;?f*5$5^3^i^ S*if-A 

©L SM'^©AWftgil5IDft^3&ie>S*llt'-A^L S 
MttiK:A*f3-a-rjf:ai^^A^^^-r-5ci(cj;Dv * 

iiasf-rsj&i. -e©^. S!»f-A©iasftt. asftcj: 

-3 r Tc©'^- i^fc J: D«^©'^- ':^±K^i nstt?g©iii 
$*lfc--<-i^«:*imS (m5*> ?BBi©/^•^^->^,®a 

■rs«m3t^mg©TU'f) ±{ci9:«ur. cntcj: 
-e©^. ffi^©se3t£©3>fc^a-df*ffli»r^^f' 

[0008] ASBti^cJj^ci 9=7^ A V i'tSiWi^:^f^A{C 
*ili-C. 2-:)©3t-U>h7fet^-A*5^ni/-7 7^ 2» 
ftSS^f*±(c«m31fSo ^l©nfc-b>h:Jfefcr- 
A««#f-A-C*«5. •f^-^f*#^{fc-r€>^K:fflt,»6 

ns. ^2©3b-u>h:)fet;-A»^jfefcf-A-r* 

-5. cn6©2-:)©3 t-u> h^fef-A«, tgmi®^ 

[0 00 9 ] »#3A*4afct»^g«*Pi'5 7 -f -^i'i®^ 

b-A-eM«-rsc<b(cj:o-c^iiiu*ipj<jB-c*s. si^ 
St. *siffitt?84$t?m-^b-A*s^^3ns, ^Pi' 

•c*>s. ^ab«gr^ctiic»?it'-Aftg*Jii>L-c4>-rn 

5f:Pi'7A»S^m-C*^<&S. -e-©/cd?), ii 

|gi©^e-Afte[*afSiu-fcttslriEBbr. 7^Pi^ 

^A;|r»*jAtfj:^CC-r-5Ci«:J;«5. ^<©C©J:5 
i^jr^^Pi'^ a^I^DjK y ^-A©tt?44JK:^a{fc3i±-5 
ci*SDj|f|K:^c6. J:-5r. I^IDji^U j^-A^fflc^-rlt 
IKO'i^P ^"yy A^ i?S^ii*tffg**a!«-r-5c i*spj 

[0010] m-^b-A©«sg-ctt$s«:??-^{b-rs:&;S 
K:«s^>i «>©*$«, tS#K^m#«^-Ati3K:#^b-r 

S l-:3©:fr&iLT. ^-^fe^i^aU-;? (SLM) 
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iP¥«n-2)S^vX 5? ttiCC^tf- A^ffijgS 

<fc ^K: -yrc^^^rtV 1 *sAI***3i{< S 
*f-rScfc^(CL/-r4>J:l>, «-^h*-A». SLMtCj:-, 

[001 1] ^xai^57 ^ i'^tifi^i^ic^tjA^n/c 

42>-9- (CCD) Tb 

rCMOSj 5 BS^». Tffltl^^il^fcjgi^l^ 

[00 1 2] d^DiJ/^^^ yi/tSiSl^i^B. ;i-xDi/7A 

.^ttji<'Jv-M ( r^* h^Uv-j ) 
SffifeS 1^- K--7'3tifcL i NbOs ife 

^) ?:^tfK*^;?^f#S. TRECORDING ME 
D I UM AND PROCESS FOR FORM 
ING MED I UMj h;KD5Rn#i¥m 
6. 1 0 3. 4 5 4-^{C. ^-Uif^V A vi^mmWm 30 

[00 13]|giW, *nd/-57 -< i/S^Xf^A 1 0 0 

LMl 1 Zi. •;;^t&i^i«i*l 14i. -fe 

1 1 6 i^^tf, SLMl 1 2». hill 

llfe*ffl«,»t:tf-Ai 2 0%^ft-rs. d^Pi'^^^-y 
1 1 4rt©&SK:*s(r»rt?^{b3ihfc«#K'-A i 2 o 

<i:»«itf-Al 2 2i*^^3H±^,C<i:K:J;«J. C©:i- 
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[0014] 1 oJj^±©;^ ui/^y ^ 'J ^m^^^—<D 
©ji^Pi'^^^ u'tJ'iBI^^^— ©P-Jr-s>'3>Jctawr 

>'^•-7•;;:7•lxfc^4s«:^ss^■r•5c<!:^>^Jtgr^)-5, c© 
^'yum'jtji^Mmu. m«. aipf-Ai 22© 
IIS. i«^si/cB{4ta* (ffli,^6n-s#s©«j>f-A 

-A 1 2 0 BftMWtCB. b>X 1 3 O^ajSbfcS. 
mWl 1 4cti{cfctJr^tf-A 1 2 2i3^MU^^o 
^tr-Al 2 2«:U>X1 3 2?raJi$1f;fcf^tC±fe 
^S:tf*5-eSC<i:*>oI«Bt?*S. 1 4«ti{C7=- 

^A^tg^^nSi. 7=-^f*BXf3aif CiJ&SoJtgifj: 
•3. 7^-;Sf9(0tllL/«. »!>fcf-Al 2 2ij®f*l 1 4 
<b (OtiM^n Cuir-iyn ly^fs^n^- ^ *SttB#©Sii 

t*-Ai 2 2©fts. ?ssi;fctttiffliigi;fta[. jgs 

l-:>tl±©U>Xl 3 4*aSL-r. ^©» 
H2>1^1 1 6{Cj:-,rt^lW3n-5o •fe>-9-l 1 6«. fa| 

s= ■fe>ifi 1 Qummm^m.. f^-ara-^^&tf 

[0015] Sfr^i*^^.fc7^Pi^^A©a®*. aJrJSi 

^SfbiltRttiiJ; yqa^'feHlKi o /c^^•7 y - ^ 
«:fflt»t:SiJS-r-5i, d^Pi^5A©p°n«», ^1^7.7- K 
© >r > U ^ > -r - 3 > tcH^r©SI ''jrpffl.'^jc J: -S 

{c. S*|it'-AAs®3fe14i««J(cAI*-r-5^Stt. 

±©Bi*fX:J<-;> h©!gS [Wa t t s/cm" ] ^ 
:^fc^5>^^^SJ;^K:^cS, C©J; ^{c^rasfeS^'P^ 
T-r^I/sSS^i^iCfjSi. H^iiiStlfcs^Pi^^A©^ 
ra^K4>5Fi^<b^cD. -eCigm. s^Pi'^An''BS3&J^ 
<bT-5.o 

[0016] ^^Pi^^7^ ^^i'Stiiao^tcffltien 

5 C <i:©0^(,» U— !f l^-A©^ia?SS:/P 7 r -/M*. 
b— !f^tSS©^*-FKJ:-o-C^^$*i, «^>#M 
i&*-Ft?«. :^f'i?>^ft^7'P7r >C;l'Sfc(ii*J^© 
■:fu7 7 A)\^t.Ui>. ^Kr-A©TJJ<d<'-fH2V->3> 

[00 17] f-A©^r»'P>'r >f;l/^:^9CC (S/c 

{li^-Ki) LA:«as-c^r-sio©:^io-c. 
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>f 1f-©T 7 y > f ^Fmtc^fl/ -c:^* < tiS !& 

[0018] J. Ashl evhiCX^ TH o 1 o g r 
aphic data storaeej ( I BMJ . 20 
Res. Develop. Vol. 44> No. 3. 3 

4 1 (2 0 0 0^5^) ) {c*j(,»r. jaffiiw^dr^Na^HT 

W7^-;»|>hy:/(flat-top) tji u— If tr-A 
iffiffiaM?rW-r-5. ;<7'i;xfti^-t^-A/^];^j^ 

eit^©#^ffiU>X*fflt»T^^J|XM?:br-AttJ{c 
^Ab. 1fS©A*f;^?'^7Xft^©7"P7T -f-'l'Jii^©!^ 30 

m2©#^9tH7fe^«^^»> C©!^^^^^- 
nl^tC-r-So ^E-©iem. ttl;'3>'-t'7-©(fi:^^©6 0%©.;?> 

<Dmmi2%txin-tr£^o A:^;f-A*s«fcc>'t[l;^f 
-A©^?Stt. W^©TjJ<^'''<-!f-tcoti-rll^$n 
€>„ 02 Ashl ey 6{Cj;-ST^^^>f1f-^fflCi 
rS'J^3 nfcA:^j?*S7-p 7 T -f ^bte cto'W;^^S^-p 

r, 

[0019] 

[^?g*i»?^L/cfc^i-r-SSM] Ld^b. Ashley 

6©:6««:«. ffi:t»>'^•■7-©tfl^6 0%fe^$1-©g|J:9-©® 

*^^C«!|ltr-A?r^fiR-r-2)^^©mt->:&S*S3 e>{C^» 

Si stints. 

[0020] 

[»S4»^T.S/<:«)©*I9:] 2|s^©:^j^«, jj^p^ 50 
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•77 ^ i'«*jAi5»-i«^©/c*©A*f^fc'-A*TjJ< 

^'rx-r4:&s-c*o-c, SAWS«»i:'-A*T!i<5^>^ 

'(';l^=S:Wr-5^ia3tlfca!Slt^-A^^<1^P^^7 ^ y 

ifi-rti. mmmit. SE^iasnfc^tf-Afcjrcf;*-^ 

e^x h h'-A©:^-->'^'-•7 7"^$tf„ 

[002 1 ] ^^(D^rmit. miExmmmii-Mt. 
nyy-htr-A. Sl^f-A*}j;af^tftf-A3&^6^c 

[0022] *%i§©:frsw. wieAWSilst^- A»^ 
®hr-A-c&-3r*>J:i>. 

[0023] :^§m<D:mit, ms^m^titcw^i^'- 

A«afflfcr- AT* o T t> J:o>. 
[0024] *^B^©:^». miEmmit, Hffie>^p 
7 7 i'»^iii^^i^±©^fc»^;^py77 

[0025] :^^m(oirmt. B^riE^^ p d/7 7 

* ^^a«){c 7 ^ h >5:^ffiSK<*-C* ^ -C 

[0026] :^^<0:mit. miiBA*f»«tlt- AK. 
OTf2A*fKJifc^- ak: J=t L -rSiS^cSaiJcllMe^jici^ 

— ^c^7'p 7 T -f ju^wr s 3 y .X - h A-c* -3 

[0027] *»?«©*s». mssT^if^^-amm 

[0028] *:^B^©:*rjS». ifiBrd<^-nf-a. la 

[0029] :*:fS?B©:^B. mflB'i^Pi'77 d7# 
*3i^5^^^». !}<y7— ?h';i;;^^#tfj^py^7-f 

[0030] 2js:^?g©:^«. B0iBs^P^'77 ^» 

#ji**i(*©u-^ y-ib (R» 0 - ) tt7x 1 0 - » c 

m" ' ^MX$>-oXi)j:l,^o 

[003 1 ] :*^B^©:&S«. BoiBJi^P 7 
#ii*^*©/?3«2 0 0 Mm J: . An«3x 

10"^ fe(±-c$>o-c^>J;ti, 

[0 0 3 2 ] *^B^©Td<^^^-feW3>^'XT-A«. 
AWa^gt^-A*^J;D^;^p^•7 7 y ^^^j^^mw^ 

Tsj< d^-r s tjj< if-*«^s . 

[0033] *^BJ©T^di''('42VJx'3>^'j5^f-A«. 
BtriBA*fa?if"A©*jjS*5j;c;f:i-7'i^xi^ ht^-A© 

[0 03 4] *^?«©r;J<^^-f-lf'/'>3>->Xf A». 
B«iB:t7'i^xf Ht^-Alitf^fbSnfcft^?:^^^. Htr 

IBAWa* A «*^© fcf - A-c * r 4> J: t 
[0 03 5] :*:^?g©T;P^^-fH2VSxa>2^Xr-A«, 

[0036] 2f:|6|§©r5j<^^'f-^'ri^3>5^X7-AB, 
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[ 0 0 3 7 ] 3|E#6|gcr):^». T^^-<i^'{ty3>iyy^ 
[0038] :^m^(Dljmt.. mmimmT.Wa.V>:f 10 

[0039] :$:mmy;mt. r^if^ir-i^mim 

[ 0 0 4 0 ] *^I3<D:^«. T5i<^'f-fe''('>'3>i^X 

iiSJi-rSXg^^^L'^ Sr!i<i'-fH2V'>3>ix;^7^A 
ft^rfig^r^ictl^, 20 

[004 1 ] miiS?SS7*u7 r -C^i-M 

[0042 ] *»HJ©:ir^tt. T>i<^<'-r-!f-^^^*Ij 
[00433 :*:|^©3ISfiJfJSS». A«»Jil^- A^&Ji^ 

■!f-±{c A*f3 -i+SX^t . mmmiciS}-tj:^^yu y 

7-L./-cg|J;9'5:^*f#5o ±i2A»t»il^- A«. ±123 
y^-ht^-A. «mt*-A*jJ:D^*^tJtl^-A*i6^c-5 

»a5Bt-A-ci.0ffS„ ±iB^iS$tv/cai|lif-A« 
»Btf-At'*«3f#5o ±IB^^«. ±fB!^ni/^:7^ 

^, ±fBA*tSSit'-A«> 3 yy- ht-A-r*f5 
f#. ±iBA*f»*Pi^"A{c*fLrai:^cffi±{cii«fi«j(c 

«> e^v;:^>;ex;;^fA*fc»[5ISfT^y'r-fe'-f2^3> 
miCDU-r y-Jt (Ra 0 ■ ) »7x 1 Q- • cm- ' so 
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/1*»2 0 0 /imJ;«5 «>:^if< . ^OAntt3xio 

C 0 0 4 4 ] SOCC^jfeJ^JStt. TsK^-f-^-r '>3 >'>^ 
•7^AT*-S. ±iaT;J<^-<-feVJ>3>'>;^f-A». A*f 
S*gt^-A^r.-i<^-f X-rST^^r-r-tf-i, t^Xl^y 

*jJ:CX:i-ys^*i7 h t-AfflcDTfeiSi^^tfo iiB^r:/ 

s*if-A«, j^mt^-A-c&tjffs. ±is.r^^if^ 

■!f-»e^-v>^i?%^it>f#^. ±gBTsJ<4''-f-!f-». iHl 
[0 045] 3 6K:S[J®JISSJfJSI». JJBTj}<a<''Clf- 

>r-> 3 >'>xf^A©T5i<3^>r-tf-*g|»t--5:^-c* 

^^-ftf-^a^^^ij^e^-sxsi^^tj. ±^%m3a.m 
[0046] mommmmit, ±mT^^^^if~isj:zf 

■fuyr-(}mm^m^-r^i:mt, r4<^^^--(om. 

[0 04 7 3 S«?5nSJ:^{C. *|6HJ;fcfflc»ntf. ffe 

iffl»©0Sfej:!:;;i2tS{i-?-©*Mtcfct>r0!l^9«j^£feo 

[0 0483 *%W©|^©JgSI*^{^©0 
ffii^t{c#MTn«J: ») J: < Sjgsns. 
[0049] 

[»?B©ll*feOJ^SI] HDSS«. 3t-U>h^;^lf 
-A{C:^[6im*i<fcO'SJK«rtfo-C. T#/^•^^->©S 
tii*5fei i^jrS^ffii /c«ji<' y a - Atcfcli-c^Rl^- 
A«:3^3l±45fe:^->>^xA*i6«^3n^. liquify 
AB. «tttf©S#ii*>'>-^f->«:«fitrS. 

[0050] HDSS Tfe^tS^Wi^iptC 2 ocoa 
fc-U> h U— lfl:f-A^i^$HfSC:<i:K:J:«5. 

i^±w<Dmn.^ . Tfe^^gfi w^4©3fe^T^^^• ^ - > t o 



C7) 



U 



A» rsiit^-Aj tmth,^, w^i^-Ait. 

[005 1 ] :*:^{c*it,»r. a?if-A4r5i<5<'-fif 

fro^fcr-A^ rAWaiif-Aj iPfO'. ^iHSti 
fdt©S?it'-A?r r^^a*f-Aj ii^^o :$:%Bj 

x< b * /c « f - j.mm^^i-f -5 . 

[0052] :^T©d-^a i^'^r' v i'i^;^7^A(D— Mfi^ 
«ci|#tt«. i3afeffii»rtSI5«:*ji*-r2o©=it-u>h 

t^-A*^->'^•-5■;'7•3■lfSCi■CAi. Ctl6©2 

'J© AJC j; r> r nfc^^>'^' - J^P 
5A©}&.^-C«l4i4i{C«»iAinS. ^t-AfcJcDf 

i7 h t-Aj&iji^iii©^;^©..^.^:*}^,*^ 

7--r s i ^<Dmmm<m.mticj: o > ye- a 

ft*siift©5i^" * - A ict>fc -3 s t . i««:tp© 
M^cStig©«#ji*jig[«:«p,o*36i^D-Sfca&, ^^ 

a A©o°n«3&5^{b-r?>o 

[ 0 0 5 3 ] 5*^^Bj-c«. TJj^^-ftf-^rffltiSCitC 

tas^'fM56i^•rs*r•;*-A©:^^c*i^»r3^:/ 

y X h A tf- A i ©ra©?SS:7'P 7 T >r 
©M^4|aI±§-liSCi>()ipJt6fC^C«3. >-t:Pi^^AJCtF 

[0 05 4] !i-Nni!'57-f vi'i^x?-A{c*jt»r:7-'j 30 
iiii#¥Bai^{cteL^r^> n y ^ A©#^ jA^'^tf ^ » 

7-';x^^pi^^A{ctt. 7- 
y ijs«©:f :7'-:^x h fcf-A{cfiSc??fr. ai^©pgs 

3&««)5, m«. ^^'^':^';^il!liSLM (Oiii*«Btfe> 
iH^KISfe) 'e©cfi^Wc*Jirir. hfcf 

-A©>»<>7-©5 0%i&Wr-5:7-»Jiia«*. DCX 

c©DCX3j<-:' h©M*y-ffi^{i> ^te:*-:/s;'xi' h© 

m*)(Dy-<js.mm^K>i>i 0 0 o{g3Stti-c*^. ai» 4o 

tr-AOi'©J:^;5:T!j<d<''fifWi^3>K:j:orfe. C 
©ras»^^r#ri,iJ5:(,i. c©i#^. ^-vx^s* 

2-o©i^-A©«*jA;5^3^^giJ^;6.6^S63#6*\ * 

(Ima X "~Im i a )/Ioi a x ^0 
±iB^ ( 1 ) W. (Ua.-Kla)/I 

m . , ^0. 0 5r*o, J:»5*f5SK:» ( i . . - i 

mi.)/I»a.^0. 0 2f*0. M'hifmK.it 50 
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*#feBj«, AWr^sS^f-Ajc^fur^^MJ^* 

[005 5] Si»t*-A;&T^^''-/X*/c{if-A^0 
b-C. si^Pi'^^^ -^^'•^^^^^^[^{^©-MftLhtCi^- 
feeiKT'O^T-^-JU^^-rSv m^i)^-o]Emfj:imic 

rab^o sib®#%T7'p-5^i Lr. h y 

^^S^^ffll^r. «fl:*M±©JI^»il^-A^P7 

T -r^uiisai/p:? T -fju<i:©ra©pm*3fe(Sji8S:-r-s 

^©ft. C©«ft±'NCD5;':*-^ h U 
KK: J; S^S^ax 0 m-r/cifctc-if^S^c y p 7 T i b 
m}<i'''f1f-©jtjl^*^-rS, :)1£^2^X7-A*SJP 

^-r^ci^^pj^f ±ie?fe^jis3F©i^*ja5^a 
^ot? * -2) *i * /c ^cfflsoftit > 4> ©r*> ■:> fcia^. 

^^©-tfJ^i^^fflt^-C. T**:J^-1'H2Vi^a>^B{C 
*iW€.?^S7*P7 T -^;b<!:<«ft:*ffl(cfctt^!^:7-p-7 

r!j<^^-r-feVi^3>aH%ajai/rj^py 

^ i'i®^*®K:i«-r^ig©ea^3?:iB-rsjfi?e 

©•^ h >>l'©^fi8RFl4*5<f: 3 1 - ix > h ?e©15IJfi^14 
[0 05 6] *^B^©TJJ<^-^1f-». Siil^-Atca 

© u -if tcjta-r ?>ij'^x b*- A 7'p 7 T 

^, aiifc:-A*s3>;^- hsn^ct^i. t^-A©@^ 

5:7 -f i'»lrji*«i<*±©Sf-^©M^©5feS7-p7 

[0 05 7] r mmmi^i^-fji^m] ii^ ^ffltga, jj^ 

py77 -f •;'i'»#iA<^i^c±©^-^<DM^rt©t*-A 
©«:^?SS*iJ:0'S/h?^ (^n^n I . . , tecfccx I 

1 ( 1 ) 

(I=>ax-ImiB)/Im.x^0. 01 "C^).?.. 

•r*iif*©^si? y a - A«:oi»t:^«sns. 
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[0 0 5 8 ] :*c^l8©tf-ATd<y'<tV'>3>«. W 

[0 0 5 9] m2©Jf®^cT/-K:S!''rtVi^a>g^^RT 
[0 06 0] ^^BJCD— ^M(C*Jt»r. *a4/^7 ^ V 
[0 06 1 ] !i-^U^3y^ •:>{7^mmWtL-C0'<(Dm 

»*i@fer fitirfc 0 . K > h i !i< •5'- i ©ra© 
7lcSfS©fgfc*St5©^feffl©*t;tSj*tf ^ C <b tc J: o r 

[0062] 2|s:^©— «(B{c*ii»r. v h U i':^m)|g 

«T©2o©^fr5£?Sfc^j: 
'i<'cmvi$ti?> : rtti^ii, (a) ®{tWF^*ti:v h y 

-^f) ©»*iAit»«Wt|i{c3ferg14*^v-*S^-rss 

JS*i6aS:L> (b) T^rgtt^^v- (7* HjK 

y V-) ©«^3&:.5f#6nfcv h y i'x.-ff y -^-fejc^f 

^y v-jisst^tca^-T'SCi, ■e©vh y 
$4a5©W. 36»tii**tf4 v h y i^xW 

n) i. 3feri14*^v-, ^pg$^»JfcJ:0'/*fc»ffe© 
^»n^t ©ffl;^^4?-&©5itt^*3^^c < i fel^ 1 0 » P 
a (— ISWtC«i|i5jl 0* Pa~4it)10» Pa. WWtCtt 
I^Jl 0« Pa~if!Sjl 0' Pa) K:^Cr>fct^-r*Si^ 
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[0063] v b y i'X5i<y v-fcJ:Df7* h#y-7- 
©®^k:J:9. 3>'i<-*>h*;*:Mm (>1 OOn 

WK:^^©S^-c*-5g!{bvh y i?;^;) ^^^cid^ 
:i>nc< i-J) l-o©:Jfergtt*-'-7-«^>'v-WtlS 

*^t^r 1 o^j^±©g|5^5:^^, cti6», .i<yv— :? 

y7-tti©^-r©g|j^©^ ^ 2 0 %ykmffi^mi^i^^m 
wtcffSE-rs {ttityi^. •^f-y^'XK^jt^-cmT)^ 

©aj^*^s-rsci*5pjefer*s, -e©ismf#6ti/c 

20 t^^fc*. §fSI©fflJf*©^^lrM-r-5C<!:3&i^ItBt?* 

[ 0 0 6 4 ] jf^py^ A, ^iS?g$/cKfa©7t^fJn°n€: 
?f5^-r^Xg», i«<*©S3fe^J||i*R^«i©M© 
JSJf^M (An) {C0<ffL/. C©M«. ^^^^Tfe^-lf 

(omm^m'jtmtv^.^, ii*^©^. ®sf^©M* 

iS<-r-5.i. ^-py^A?:K^?^af i#©ft^^S*|Sl 

30 jf$^*ii«-r5 1 o©:^s«. gp^ iimiMmm^b 

©;^giJ^©®Sf^i^se^tcs^c.5a5f^^wrSo «^ 
^w. i*i»ja»f*M«. iii»]^sp^*/c«fiSfni!ijg^g|j 

«. ■(SBSf^^pftgtc-r.S) ©?iiS5&5<gCi-7 h y i7X 
i. ^#]^S/c»S<U©i«ffl}f^g|5^*i6i{CltfiE3n 

[ 0 0 6 5 ] -7 h y ^Mt, mitum mitt\t.. mm 
40 ^S©SiS*K* L. -r ilSt^T-v h y X ^mi&-r sxg 

^r?i5^3nfcHi*.-j<yv--c&s, mmms^i^&i 

*jj;af:*-yrfv-©ii^(cr.sc<b*snj#|-c*s. s 
6{C. iaSJ:0^lirorig«JSWtB»*^-©l?|gigJS 
^±Jc $ fc«B^rlg!^K:53■^^ef (c#ft $ if S C i €> nj 

/c»ai^) -c^f) . v h y i';^ii^t»lPa*©a 

50 r S /cAtC . OTli^H€r*5j - 5 0 'C-ltj 8 0 'CCSapr 
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% 5 ^^181*?^® i^iairtf 5 c i *s njtfe-e* ^ r Wfur 

■7-©+^JSffi;tStfc J: CX^b^^jSjSj&^i C €) C i*s-C# S 

J:5^cfi^»a®t?*€»<tw*'J■c*s, — jlte«j{c». t, 

fc*l^(C) *5j8 0*C~il^J- 1 3 0*Cr*.5) . 
[0066] S-v' -^-^miS. 

[0067] ja^^cM^^fflc^r. ai^<DC©j;^^cig 
jt;«raT*iK:-r5355ifc»ttiii3-a'«>. m«. bFs 

- >^ ©MiS ^ffl t » 2> c i cfc -:> r 9^ :t > i -j<+ eyfi^ 

^r^SrffljifCffC^ ffe©:^>5^:i->M^^7'P h>c7)?? 

[0068] ^rstt*^v-w. jepBji&as^'&ec-r 

?g-&3n/cj:.--r>'l'te<tO':i-u:7 ^ >iil^3n/c^:i- 
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1 o J: f) C i3&st?t 

J:^0/cd:5{c. :*c^Hj©igjfn©it^, m^ii^^M 

fe. ®jT^ii»it^flfjm»:^*5Msut»o 3 etc. CO 

C 0 0 6 9 ] C©J: 5 ja:JR|g*s#6*-r -5 i . tftW^tir 

^c^g*s*G. e^ii^s/c»ffe©tt#i©^ 
»j©it*nccct-Dr) ^?g^«7'/AV;=^©i4«fe^>^^l:TS. 

t:fn«^c6^S:t^^^v-Wtfe«©l^*<gi«-r5<i:M* U 
c©J;^i^j:*^v-Wtg»©Sfc©<6i«W, •=e-/'v- 

Jt*:*:*<-rsciK:j:-,-CHl«|-C*S. C©J:^J5:Jt 

^l^©®JT^Mgft9-^*^^-tcia*jAtf c itc J: 0 , 

©^*ifftI$-t*SC ti^c< 1 -^«±©^^-<>-fe*>^?r 
T. 0f-^©j}^'; *-Ag|5^3- (fraction) ©^^ 

^ i , sns^ ^ v-wti»©s-&«*5/jNg < 

[0 07 0] ^y-r-o^mu, mm&i: 
t-cittjiiK t&mmmt. s£t5({b#a©-!J-'fx. ««(*:© 

[007 1 ] ®5f^KM*5*^.«^©g|J^*$tf*y V 

-{cotir. tK©T-=*^T-i'?-+*5ojtg-c*-5, m 
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m^Vio&^m^^ y ^-©-9-:/^^^ y h k-t 6 c t ^> 
[0 07 2] 0mrj:T^ ^wKS^^ mwfiia 

yji'Mie. 2-:7a^+i^i9^;UTi"J-'i'^«JSi'3&s* lo 
■5. 

[0073] ?tr§14^ ^v-tcjn^r. ^■^^SAmm. 

A©«*(ca-:Jt,^rO. 1~2 OS«%©:)feiajaffJ*ffl 20 
[0074] ^l|#{C^©*J cfciyfr^JRSn-Cti-Sfil^ 

■SiSSCD:?^ (CT^IJ > Ar + (458. 488. 514 
nm) *jJ:atHe-CdU-1f <44 2nm) ©W-S- 
>teJ;C>''i^^>l'>. jaig|^2fgYAGU— »f (5 32n 
m) ©1^5 *sj;UfHe-Ne U-1f (6 3 3n 
m) fe<fcy:Kr + U— !f ( 6 4 7 iBj:Df6 7 6 n m) © 

T». t';:^ (77-5-2. 4-i^i?P-^>ii?i^J->- 1 
t^X[2. 6-i;>7;U3M3-3- (IH-b-p 
1 --f;!/) ^x-;!/] 5^^f>*5^f3. ctitt. c 
i b diiPhCG I - 7 84ibrrtiSg$n-Cli-5. M© 

njta^ y-^i^*;u7fe5a*6SiJ (cti»^^«^ga*&sij*jij> 
Sir?.) iL-r. 5. 7. i^a-F-s-T'h^^i/- 

6 -7Jb:i-p>3!)iS>0 . cn». Spectra Gr 
oup L i m i t e d^^eH-Nu 4 7 0 <t l/TrijHg 
3nr(,^.5, ^>f— ;^SK:^-S^X'f-A (d y e -h y 40 
drogen donor system)©7y— 7 

». hJU©UVS|J^?rifCKJR-rSfc8S>. ^^-ftc 
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©Dj^gBra-^ffltr^-sci^pjtgfc-r^o ^Woimt}^:t 

^^^i^momtL-C. ins -2. 4-->^P--i>^ 
i^x.^- 1 (r7e -'^y:/Pt^^l''<>-fe*» - 
it ( I I ) •^+1f7Jl'3hPiif^*Sab*3. Ctl«. C i b 
a*i6 I rgacure261 i LTrUSSSnrt,^^, 
^#i^;^f-AK:*it,>-Cffe©mflnS<J (miJ. 

[007 5] »afc». ^raj&sijw. ^^rajt&sij©3t 

j®(Cjit-r-5^tCtSD-CSJ>?3ti^. 0!I;t{fv Irga 
cure 369. I r e a c u r e 8 1 9*jJ;CJf I r gr 
acure907ti, rlTKg©WU'-ifi^Xf-AJcaL-C 
1^-5. CG I -784«^U— tf->X-?-A{CjSfCfc 
•3. CB-6 5 0»f^U— !f^';;^7^ACCjil/t:t>S. I 
r g a c u r eisJ:ZfCG I «C i b afp^^fR^tir: 
CB-6 5 OBSp e c t r a GroupiP^ 

[0 0 7 6] s^py^y-f ^'i'»*3i*;&tf^«^. V 

Tf^fissn/cij^y v-(c-r^iW*ijt?*o. ^yx— ?• 

^W*^?: W-r -5 ^ ^? > - i :tf + i'X 7^ 7'm^(C 

yx-T-jb^tS^fflt^ai. S^©Wffl^j:*r§tt*^v 

- (^«:b'i;i/^«]^{b^!B5) i©BFfa©ja^*5ff e 
n-5>. i^$ffl«:w. x^'b^. :/p*;^5^u>. i^b'-Ji/ 
•N.>-»f>. *jJ;0f4-^^Jl'^:t- 1 

> (MTVN) t^fbmiR^titc^iS^'ey7--^^ 

yx— f-;U'^t&;&WTS-5' h y i'y^sKy-r-iitKfflt^ 

yi'X--i<y v-<t^ttcffic»^Wffl:rj:*^v-iur. 1 

- (3- (:^7-9- (n ap h t h) - 

[ 0 0 7 7 ] V h y i'XBUfg^Wfc.fcO'Tlcygtt^^v- 

©s^jsie«. «T©^^?iifc-rj:^4catR3nSo 

rrjit)-^. ( a > i5l£:*s^%-S«S©Sfc;>ti|8I»(Cj; o 

rjttT-r-Sci. (b) ^Jra^^fclivh y i'x©«^ 

^©t, ^-rncc 0; o r ^)7fergi4* ^ V -ttfeso^we^j 

■7h y4;:^©fi^feff:©ii-rn(cJ:or«>. 
W«iaiv h y i»;^;Ky7-i©PBl©) ^^fSlS ( c r 
OSS-reaction) ©MHtife-S^-^-^-Wtg 
a©IM^SJ«;36s^#$tir. */c. ^©B#,n&icfcl:t6 
*y'v-Wfi»©*^*«i©J4>Lia:i,»c:i. T-r^-A 
(a)(cj:n«. V h y ^x©S^?:'r:t>4'Paft?:ffl 

i^-scitcjc^rtf ^Tgti*^-^-©a^^y 
T>f-?^A (b) tcjcnti. -r:t>*ram3:. 
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^oafi«J<D/t^^>cc^6^:tt*mc^c^». r-^f^A (c) 

ase-catalyzed) -^hV i'XM'a'titf 5 10 
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[0078] arcom Hi. -7 h 'J ^'XS^StSfciO' 

roj tt. s*ti©jsiS'&^^ 

[0079] 

[an 





(Meth) 
h 




tfx;i.x- 
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^fflaxx7^;i. 
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^tgffixxT^;^ 
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X 
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0 
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0° 0WLiLmcis» ]^ V-tt (Rfl 0 • ) 3&i7x 1 
0 - ' cm- ' *S-C*^*^> ^Rd<Uv-jiS®^t4 

rtt. M. Kerker©rThe Scatter! 
ng of Light andOther Elec 
tromagnetic RadiationJ (Ac 
ademic Press. San Diego. 19 

69) (cieis*i*,s, m^icm\.^hii,i>%mit.—mm<^ 
h;i'©oI«g|5^ip©jgS*W-r-5u— if-r* 

fflus. tfcSLa'Mii, %m^^^mmifi-y V f (f i 

ood) S31&Sns<!:^Tfot^S. tSSLTfe*. ASiytt^h 
9 0- ©ftS-e (ftse^K:»3fe1jfefflS{cj;^-C) jRaiT 



ci*3-5jti-e*^ (/c/db. c:©j:^^cxgtt:FS-r* 
r S *4© i 4^ tJfSL i Jt«^-r S c i tc J: r 
[0 08 0] M«itt-e*^<bi?^nc3n/cJi<y 

[008 1 ] ^v-^-m^^ifitft^cD-^mic^-^-cm^ 



C12) 

21 

{*, ^mmsm^^ (DSC) ^cJ;-o-c^fto^^■5c^*5 
a4>^(,». n^mm^m^^^ (dso ». t. ^mvn 

9m^m i ^mk<o9mmmi^ l oho ipp^ *ic^ ^ 
fct*o?as-c&s, Kiw^*sa«j^«T (DMA) ^fflc^ 

-CT, %S'J^-r«Ci*>oI<J|-C*S. DMA-C«. 

0§S^t5!;£iiJ^-r5„ «*40§S^I^«> tf^y^m^ 

^JCtJl^r. JKU-7-Jl^!^(c{H<ftcjfigfL/fcT. fit?: lo 

^cT. o^-/^--^•>:7•^l^i■r■5^^e*o:^ffi (m 

tf. B r i n k e 6{cJ:-5 FT he thermal 
characterization of multi 
-component systems by ent 
halpy relaxationj (Thermoc 
himica Acta. . 238 (1994) ©7 5 

[008 2] >Ji;X;i<UT-*j<fciy^7* h;J<yv- 

o^^^gfott?:^^^•r^>©*j8^-r€.:^;ffi{i1fi|{!*€>o m 20 
«ifatt5i<';v-{c-oi,iTSfgt03S:i^3i5^Hsnr 

1>S (*»!;*.«. O. O 1 ab i s 6(CJ:4 rpo 1 ym 
er-Polymer Miscibilityj (A 
cademic Press, New York, 19 
79: L. M. Robes o nfcj;^ FMM I . P r e 
ss Symp. Ser. . j (2. 177. 198 
2) : L. A. U t r a c k i JCctS rp o 1 y me r 

Alloys and Blends:Thermo 
dynamicsand RheologyJ (Han 
ser Publishers, Mu n i c h, 1 9 8 30 
9) :*jJ:0'S. K r au s etcj;^ rp o 1 yme r 

HandbookJ (J. B r a n d r u pfc<i:Df 
E. H. Immergrut. Eds. . 03«R. Wi 1 
ey Interscience,New York, 
1989, pp. VI347-370)„ 2^B^JM*«t', 

n^m>^^n^^mm<Dfcibm.m-§ri>, c o j: ^ 
tcjot»T4>, fatg©T:/n-3^^ffli,^n«, mm-*)-iy^ 

S C <b *5pl#gr* 40 

[ 0 0 8 3 ] :r U> K5&stlfDttt?*S3!P*Sl»«S^nI 
«gr'*-5*.?:fiM-r.SXg«, ilffitS^IKKr-r-SCi© 

6tc5^$4a^„ m«, '-Jojx^^u^ijjro'sKy (y 

JSi©WK:^tt©fflSf'pffi;&|ac-rfcj?), ©Wtt-r* 
•scittja^*^. se-or. — :^©!j<';v-K:*jiiT 

--'I'a^rfflt^SCitCjcO, 2o©sJ<>;-7-©ilj|iatt* 
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*€.ci«>iiiE$nt:(r»4 (z. l. zhoufejccx 

A. E i s e n b e r etcj:6 r J . Polym. Sc 
i. , Polym. Phys. Ed. , J (21 
(4) . 5 9 5. 1 9 8 3) : R. Mu r a 1 i fcj;0' 
A. E i s en b e r g(cj:.2> r J. Polym. Sc 
i. , Part BrPolym. Phys. . J (2 
6 (7), 1385, 1988) 60'K:a Nat 
a n s o h n 6fcJ:^ TMakromol. Che 
m. .Macromol. Symp. , j (16, 17 
5, 1 9 8 8) ?:#MStlfclO . 

-Yy7*u>^g|5^e5)jc (5%) x;i'.i>>'fl:L, 4-fcr::: 
;l'e»;i?>*;J<yX5=-U><!:^t*^5-&Si, cn60 
2o©'i'tlS^t§nfc (functional ize 

d) d<';-7-©^^!^»iifatt(c^c^. c©yb>Ko 
oifflo-f:i->ffl2{'^ffl (^Ph>ie^) *sM«i:^-c*s 

>*jj;i>*5l<'; (x9^;l'T5"J^U^ifi) *s, J}^>;X9^U> 

t»S (R. E. Taylor S m i t hfeJcCXR. 

A. Register tcj;.^ TMac romo 1 ecu 
lesj (26, 2802, 1 9 9 3 ) 

;J<'J v-j&sf'pSSnTCi.S. d<'; (T^>;;l'®! 

-'I') feio'^u (^3?i"j;i'g?y 5^;u) vmum^ 

v$)i>i>o)<D. (N-J.?-;i/:<7;P>'-?v^-;i'-3 - 

^^*2- [ (3, 5 -i;'::.hn--c>\/-/;U) r^+i^] 

:/U> K«jgfa&-e*.5 (fc/cU, ®WJ:«©K:^-*J 
J:iyfT^'-f2:/if*<ffll>6nfcti^) (M. C. P i t o 
nfcsfcO'A. N a t a n s o h n (Ccfc-S TMa c r o m 
oleculesj 28, 15, 1 9 95) ^#MSn 

Ctimmxhi> (M. C. Pi ton*jJ:0'A. Na 
t a n s o h ntCji'S TMa cromolecule 
sj 28, 1 605, 1 9 95) *#JlSn/cl>) . 
[0084] ;i< y v-OM?0ti$fc»®^tt^Sffi-r-S 

n^fcA. Ha 1 e*jJ:iyfH. Bair, Ch. 4fcj;S 
rPolymer Blends and Block 

Copolymers] TThermal Char 
acterization of Polymetri 
c Materials] (112^, Academic 

Press. 1997) lcia®©«S«:*JC»TS8ft3 
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u^^m ( I R) . mmM.*t:m (nmr) > xmw&L^ 

*iJ:iyf^k^^l'5*-fe>;^*s*€) <m«. L. Robe 
son. Tsupraj : S. K r a u s e {CJ:-5 rc 
. h e m t r a c t s -Ma c r o mo 1 . Chem. J 
(2. 3 6 7. 199 1 a:D. VesselyiCj:^ 10 
rPolymer Blends and Alloy 
sj (M. J. F 0 1 k e s*iJ;0*P. S. Hope. 
Eds. , Blackie Academic and 
Professional. Glasgow, pp. 
1 0 3~1 25 : M, M. Col eman6(Cj;4 rs 
pecific Interactions and 
the Miscibility of Polyme 
r BlendsJ (Technomic Publi 
shing, Lancaster. PA. 1991) : 
A. Ga r t 0 n{Cj:.5 r I n f r a r e d Spec 20 
troscopy of Polymer Blend 
s. Composites and Surface 
sJ (Hanser. New York. 1 992) ; 
L. W. Kelts F>iC^^ TMacromolecu 
lesj (26. 2941. 1993) :*Jj:CKJ. 
L. Wh i t eisJ^ZfP. A. M i r autcJrS TMa 
c r om o 1 e c u 1 e s J (26. 3049. 1 99 
3) : J . L. Wh i t e*Jj;J>'P. A. M i r autc 
TMa c r omo 1 e c u 1 e s J (27. 164 
8. 1 994) lii^ZJfC. A. Cruz6fCj;SrM 30 
acromoleculesj (12. 726. 197 
9) :teJ;(y''C. J. La n d r y6icj:^ rMa c r 
omoleculesj 26, 35. 1 99 3*#M3 
n/cti) . 

[008 53 JS:t5tt»?r^ U h V X {Cffl^^fjitf 

C <!: J; 0 . mmtM^^ojmtj: :!< y -7- cc isif ?,m.^ 

-5.c<»:*5pJ«fer^>€.o C4accj;«3. m^'-iL^fom. Tiers 
hSiS^J^ (mo i e t y) fciy^^y^-© 

[0086] *^B^©!^a tf^v -i -j i'm^-iL^mW 
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h5rffllit:il-^^^W-C2-3©fe©H{c 

•sxe^^tf. cne>©s«WMWK:«:<77x-c*€> 

ttr«>^f6©<vt^ (t?!l^«. ■^=yX^vif JJ* 

(y ^»i"jjH{^^;i') ) % 
ffli>rfe<i:tio cne.©fie©paK:;^'^— 9-?r^i:fr. » 
# ji*^<*tcfi 0 WS©I5^?^ ?:iKI^T 4 J: ^ k: t r 
J;i». Ui'XiS^bWraii©^. *tm^»Riii/-ct,»s 
<>: *{cc ne>©««K:jt:;t»*^*$-i*-S c i*snj#6-c* 
So C©J:5/j:rc::;^K. Cti6©«©Wa*5J:a^/'S 

/cttfaPi*^^b3-tfs/c&. «f*©^:^;m4K:Mt»i^iP 
te<tiyt/*fc»niig*3^^b-r-5©{cis^L-cia80-r€. c 
gif3fccne>©fi^SBg-rs<!;Wffi-ci6s. c©<fc5^c 

^cffiM©iaS5^^f ^ C i*5pjtg-c*s. c©J: 5 ^i::^^ 
tcot^-Cl*. *H#^tHfiH'>';TJl'S-^I^O 8 

/8 6 7 . 5 6 3^«:ia*g*i*5. *Bjim»if . mm 
tmiJ. ffe©:^ft-c3t^t-6ci4>Djtgr^)So m 

«. V h y i';^S!^b^tf ^BiTK. v h >; i^xmngigJK/' 
*|g«'>;^?-AP^4:»«©«B?L (mti. :^>'U-^ 
;i'-c^7La©:'/^;^Wi|sf (m«; >'>--i'3--'i') ) f oc 

16a3-&-5Ci*i#^6n'5, <fcf3«e3fEM©!i<U-7-M 

iii?^1^*4)S*ffi^S1Sii©SS*#tf«i«: :</ 

[008 7] ■€■©«. 3t^lB?9©ii«* . ±MVtcJ: 5 

iQ: S. jj-^ P i'^««^{ctSiW-r C i BJtE^ctS 

^©•IJ. 7lc«#ji*«iP4©®Jf^M ( c o n t r a s 

t ) (An) i6j:zf^m^ihiff-mm>m^ ( d ) ©site 

ktm-r^ irnVrmum (contract) AnitU^ 

*^h^-v$><o. jj^y ^-A!t:pi^^A©»ir 

ji*5>5fei^j:SWif4©®if*©iE?^iS©^{b©^iPsi 
^«?n-5, )BJT*»«T©J:^fcUr^<tT-5 : -T^c 
n (x) =no +Ancos (K. ) (CCr. 

n (x) it^micidi.^xmit-r^mifTm-c&'o. x«<a 

m^i^ h}l'-C$><0. Kit^l-m^i' b}\^-€$>'0. no » 
Ji«:©»l»iKfflJf^-C*S) (fl^l^K. P. Ha r i h 
a r a n{Cj:S roptical Holograph 
yrPrinciples, Techniques, a 
nd Applicationsj (Cambridg 
eUniversity Press. Cambrid 
g e . 1 9 9 1. 4 4-^-i;*«:#MSn/clO . *m© 
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[0088] i&<J>^^mS,(mimvfi>k. ^ 

- M^Sti&i> L.Sol yma rteJcO'D. 

C o o k e (CJ;S r V o 1 um e Holograph lo 
y and V o 1 um e G r a t i n gr s j (Aca 
demic Press. 315~327 (1981) 

6i|t3£® lie[K:?&o rs^ff SAW u -tf If- A©— gp 

li. J. E. Lu dma n e>K:J:i. rv e r y thi 20 
ck holographicnonspatial 
filtering of laser beamsj 
(Optical Engineering, Vol. 
36. No. 6. 1700 (1997) *#M$nfc 

[0089] :$:B^iNB»ip(Cfc(r»Tgi?gufcMf4{cM-r5 

i£. B. L. Boot h{Cj:6 fOp t i c a 1 In 40 
terconnection Polymersj (P 
olymers for Lightwave and 
IntegratedOptics. Techno 1 
ogy and Applications.L. A. 
Hornak. ed. , Marcel Dekker, 
Inc. ( 1 9 9 2)) :5R@^fiFm5. 2 9 2. 6 2 
0^ : feJ:0'*H#i*||5, 2 19, 7 1 omcnSM*^ 
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tsH© (^^•;; F) tmi©r^(c®#T^^*Ji«-r 

-cl^$(©»?:S3fes•^fS<^:^lf^^•^?->35«^fe>n. $ 
•33i?!m*J^-r-So c©j:^fe^oH2X{co(,>r». 

Booth. Ts u p r a J ©-^-2^2 3 5~ 
2 3 6*J cfcO'*H!^i¥m5 . 2 9 2. 62 0 #©C o 1 
s. 5*iJ;iyf6(ClBtB*5*-S. ^^omskit. fi^© 

^^^Atimj&-r^ C i*^ pJtfei ^j:S. *»bj©c©# 
^ccj:0. c©<fc^fd:]S^5-T-^jgS^WfflC<:ffit^5Ci 

[009 0] 2^:^B^©3^(CSlJ©mffi^£:*sL^r. »*gtf 
©CiT*-5. efSL/TI,»2>lf-AK:«. e*3{P6i^roI 

[0 09 1 ] m§snm (NA) *f!g5u>x(cAwamf 
-A*^Rg$-a-aijifje-c*s. cti{cj:ot:f#6n/c 

t' - A «^a^gT'* 0 . b > x©]!.**:" 6 mm $ n -5 „ 

U>X©NAtCj;i3, a3(C^-rcfc'5^ce}Sb--A©ft 
S©l2;A5f3*i^ST-5. NA^sjISmaf. fc'-A©ftg 
©l2:*i«3«>:^i?<^c-So 

[0 09 2 ] »3sk:w. mw(o-mmi>cmm.rj:mi}^p>-r 
n/c&g{c$)SAi4a*if-A©fts». ^10° -s^ 

6 0° <fcO$T®tc«. A*fajif-A©^|g« 

-A©ftg». ^3 0° -^^40' V$)?>. 
[009 3] «T©*SSf!l^#M-r^ i. cfc 

Kim<mmsni>, cne,©iijfem. jiS!^^©iiJ6 

ff^^^:2is:QSin!$4i©!t#fF§3^©ISB^ft^F«3(ciRi; SfSB 

[0094] — lliS0Slfc*it»r . SJa^iHtr-Ar* 
■5A«»iSie-A*i. Si(*:*>6.5mmil*i:feaiafC*S 
*V-X*.6. ^pgjgfitoaiii^jsee. =3 5* BttiA: 

fte[-cst«$ns. S4», c©ii*sM©->xf-A©ix 

t,>r3fc^->Xf-A{cAS*-r<^. C©lf-A«. c©AS* 
¥B I 1 cc*si>TTJl<^'f tf- (A 1 ) k:J:-?r^Jg$ 
f-AAST^5*'-f1f- (A 1 ) iphmx'i=r< i. 
■e©fcr-A«^il53n/c»iSfc:-Ai;&:«3. ¥ai24 

«r5lsri^U>X (L 1 ) KA^L. ««£©— (CCt? 
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milt. «<*©a®-c*-o-c^j;(,='L/> ^fc{^^«^*F«3■c* 

BUlS) I 3tCct:o-Cf#6n-5„ E4T'«, ^MiiJ: 

® I 3±©^^7ij^jg-r. 

. [0095] I 1 '^©KJf *^^^{cJ^— -c* 

tifcmw^^^'o ^m.m.ifi^\.K a5», (05 
(a) ) ^fflt^-rtc (05 (b) ) ^m\^^xr^-^>(-\i 

-fix 3 >«:j:5<SjE^ff -ofcii^©^® I 3 (cfett-SSS 
[0096] ^St53>?& I 3 ^m—l3:mic^JE-ti>fcii> 
I Sfcsm-rSJr^K:. T!j<^'f1f-A 1 

[0097] igJM^drTJH^^-f If- A 1 ^Jil#T-S:^« 

w-m I 3±(cf$afe«^<D7i£^^iiS);-r?)o 1 3(c 

g^^bfCjrb^H-r ( X 2 . y 2 ) AS> I 3 ±CD* 
( X 3 . y 3 ) -^(D^mmiC <t -> -C Ma#l+ ^ 4T,fc¥ 

BI 2±©fil®^*g-rt<S^-r^. (x2. y2) 
(x3. y 3) fCfel^tSiUrib*. r (x3. y3) 30 

= xi;t3 (x3. y3)/i';T2 (x2> y2){C 

-{CMW-rSCi-C&S/cft. fil[g (xS. y3) K:*i 
urr#3^-r-Jf>r2^a>*5r (x3. yS) i^t^cfc'J 

«. 2o©T:/n-5^*iSCi3{>SnItgt?*S<, 
[0 0 9 8 ] lllOT7'P-5^«. 

^. eav;^i'*fflur^M©r5j<5^'r-fe?>^s^3>«lt6 

S:«'^&?:0iltcio-C> C©A;^^a^7S?:, ^M©¥B 

2{cj:^ii0^acrfi&:^f^fc:9-Sil-r^o c©Jt 
±fc«^t6^cc^/ce!?), v;?^i'«S8tiM©3>3i<-^> h 
*«:^»-v;^i/©ft:*c®jg^ffi-c;^^r- >; > i/f-S, 
3fi*»0 (-^fa) i^jrS. c©W;^^r-y>i/». x:^ so 
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[009 9] Mis^vy^i/^f'ps-r-SBg. «^©jSffi^c 
;^->--;i'*s^Br5^'i3>©:t-^'"-f mm 

f-A©{itgya:7 T AiiJJt^. u— !f y 

'J>:S'^ffll^r. ( t r an s p a r e 

ncy) ©±(cEg-r-5Ci*srt?S. *il>tt. * 

>fX^-;l/-v'Xi7;5:f'^tST-5o C©*^. T'-J<:5«'W'-tf- 

- 5^ f 5 n > © - rffigtm < f'PS-r S c t 

CO 1 0 0] <!:'%6©v;^i'<^»:^fc4j(,»T«>. U- 
if I h tc J: SjS^^* fdcs.y * h 'Jy -< -ic 

^©vx^^^i 1 i^ffli 2i©ra(cieg 

A i ©ra©T ^ >r ^ > h *^i£J>S{c^c 
0. ^©i«^. v;2;i'©{4g^ipffil 3 4j©?»^©S«^ 
ffl*53fS©i^14f±«fii«:^c-5 * -CfSgiiT-S. C t fc J: 

[0101] ^2©T:7-p-5^i3:eSfttT^^^'-bV~> 

*o. c©^iH$nfci»iii^-Att. x>-r;him.iLf^E 
-5ris^$n5jgDia°nK*w-r-s. A«ajpe-A/^ 

l8Sn/cS!|H^-A^JSS«. U>X. -zf ^) XJ^taiz^ 

AL/. #^©7"n:7T 'f;^*ie.©A*fS^ilt^-A>'^••7- 
«:^M©^IS3 n/cS*i t'- A r?-n T ^wtcff ^J-iet" 
C©|5IWT5l<5^-^-fe*-ri^a>S^;^^AK:fcl,»-C. 

ltX^L/i:A*f»?tt*-A*3 y pf- h 
0. ^ffia°oK*Bfa©^P3nfc»»l^-A©j«^®o°n« 

^-{^3 lyt^X ^A©fcJ&©|g-?-©<'¥»». fJfflBJIIIJc 

=i>f:*-i?M®itc<J;'SjJ<y •:'-»i'^^ffli»rtf ^ 
[0 10 2] i'»*ii*iii*±©^$ 

J:c;^r©S*ii*n/c;h n A©a®*Inl±3-a-S 
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■c, ±fBT^i^'f-fe''r'>a>->;^7^Att. smtnTr-u^ * [0105] 

O-^v-^W. mm^. x-^-mBL. y-(Xyur ji*j«ft©/cA©AW^i^-A*T'-J<^'<x-rs:^?£ 

(noise f 1 o o r ) ) ^^"TSo $ if -Ch-iX . mX%iMW^--l>.^7^-^ -^"f-icX^^^ 

. [0103] ±iaiBtE«:ii^KLfc(D«. ^*#*^4^^B^ K^P^n/cSm AfcJ:^^:!-:?-^;* h f-A 

|gbfc4>©-c*?,, ^^tci-,T». Sfa^jUjteff^Si *^fiS-r-S:^S<&g«T^Ci3&Snieii35:i. 

[0 1 04] t^-oA^O^ffi^HORSS^Pa^ 20 [03] 3t^U>X®P3Pi5!^^-ro 

L/Tt*^, *l%BJ«|g^$tl/c^fiiffifflF«g©ffiS©^ffl [04] 04B. 2|s:^W(DT4<:S''r-fe*'f->3>S^;^r'A 

cDgg^©?^<itffiHtt. ^B^^SifitciEHKgSOcM-r -S>iB [05] S5}i. (05 (a) ) feJ:D>' (05 (b) ) 

fiiffiHrt©ffiS©ffiH?:*«a«j4c3^-rS Ct^^t ^ V i'«#ji*i«#©— M«U::©Sj|ll^-A©?aS^^ 

cnijs»f©isi!*tt riiHJ:«5feiHB%«$fe$-& -r, 

5j -entt> IBiS©S#©fcJ?)tC2ls:BJ$ffl#cfj© [06] 06«. *^W©TjJ<d^-Y1f-©l|]^JSI^^ 

i^i*iS*©®H©F*3^^«S#fC-rS„ *:H^$fB#43©# -To 

s¥s**©iSH». tiil®*^#©ra> ^(caiMA*D©*6i [##©SiB^] 

{cfcW^Mn^ifdijS-rtf-Stl^'jafi/cWraiHdsStE 30 1 0 0 ^ i-i/i^^^T-A 

-e©i»^. aiMA6»> tti^^i^ 1 12 slm 

*©ra. *Bj$fflSctj©^|ipit^©^H^5^ji>^ci*s-e 120 m-^f-A 

fcJ:cx:*:iS«©i%ig^i**##©fc«&gfflf -5. * 
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